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IH NMR spectra of Cu(NHC)CI Catalyst
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Current Data Parameters
NAME EHP
EXPNO 114
PROCNO 1
F2 - Acquisition Parameters
Date 20130628
Time 14.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
D3 2
SWH B8278.146 Hz
FIDRES 0.126314 Hz
AD 3.9584243 sec
RG 11492.4
DwW 60.400 usec
DE 6.00 usec
TE 298.2 K
Dl 1.00000000 sec
TDO 1
=——===—= CHANNEL fl =———m———
HuCcl 1H
Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
51 32768
SF 400.1300000 MHz
WDwW EM
S5B 0
LB 0.30 Hz
GE 0
PC 1.00
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'H NMR spectra of compound 4a
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Current Data Parameters

NAME KHP
EXPNO 112
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130628
Time 14.29
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULFRCG zg30
| ] T TD 65536
- o CHT ~
7. 6 7.4 ppm ;gL\-’LNl DM‘;(FJ)
Ds 2
SWH 8278.146 H=z
FIDRES 0.126314 H=z
AQ 3.9584243 sec
RG 1149.4
oW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1

==== CHANNEL fl ========

NUC1 1H

Pl 13.00 usec
PL1 -1.00 dB
Srol 400.1324710 MHz
F2 - Processing parameters
s1 32768

SF 400.1300000 MH=z
WOW EM
35B a

LB 0.30 Hz
GB a

PC 1.00
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'H NMR spectra of compound 4b

Current Data Parameters
NAME KHP
EXPNO 121
PROCNC 1

F2 - Acquisition Parameters
Date_ 20131218
Time 14.44
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zq30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4

DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANMNEL fl ========
NUC1 1H

Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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'H NMR spectra of compound 4c
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Current Data Parameters

NAME KHP
EXPNO 110
PROCNOC i 8

F2 - Acquisition Parameters
Date_ 20130628
Time 14.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

Ds 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 645.1

Dw 60.400 usec
DE 6.00 usec
TE 298.1 K
0l 1.00000000 sec
TDO 1

NUC1

=== CHANNEL f1

Pl 13.00 usec
PL1 -1.00 dB
Srol 400.1324710 MH=z
F2 - Processing parameters
S1 32768

sSF 400.1300000 MH=z
WDW EM
SSB 0

LB 0.30 Hz
GB Q

BC 1.00
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'H NMR spectra of compound 4d
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Current Data Parameters

NAME KHE
EXPNO 117
PROCNO 1

F2 - Rcquisition Parameters
Date 20130917
Time 14,22
INSTRUM spect
EROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT DM50

NS 16

Ds 2

SWH 8278.146 Hz
FIDRES 0.126314 H=
RO 3.9584243 sec
RG 1149.4

Dw 60.400 usec
DE 6.00 usec
TE 298.1 K
ol 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC] 1H

Pl 13.00 usec
PL1 -1.00 dB
S5FO1 400.1324710 MH=z
F2 - Processing parameters
sS1 32768

SF 400.1300000 MHz
WDW EM

55B 0

LB 0.30 Hz
GB 0

PC 1.00
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'H NMR spectra of compound 4e
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Current Data Parameters

NAME KHE
EXPNO 9
PROCNO 1

F2 - Acguisition Parameters
Date 20140331
Time 12.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PUOLPROG zq30

TD 65536
SOLVENT DMSO

NS 16

Ds 2

SWH B278.146 H=z
FIDRES 0.126314 H=z
AQ 3.9584243 sec
RG 1448.2

DW 60.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
NOC] 1H

Pl 13.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MH=z
F2 - Processing parameters
sI 32768

SF 400.1300000 MHz
wow EM

S55B Q

LB 0.30 Hz
GB 0

PC 1.00

2 1 ppm




'H NMR spectra of compound 4f
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Current Data Parameters

NAME KHP
EXFNO 4
PROCNOC 1
F2 - Acguisition Parameters
Date_ 20140201
Time 15.14
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8278.146 Hz

OoN FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1024
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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IH NMR spectra of compound 4g
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Current Data Parameters

NAME KHF
EXPNO 115
PROCNO 1

F2 - Acquisition Parameters
Date 20130917
Time 13.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4

DW 60.400 usec
DE 6.00 usec
TE 298.2 K

D1 1.00000000 sec
TDO 1
s======= CHANNEL f S ———
NUC1 1H

Pl 13.00 usec
FL1 -1.00 dB
SFO1 400.1324710 MHz
FZ - Processing parameters
S1 32768

5F 400.1300000 MHz
WD EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00




'H NMR spectra of compound 4h
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Current Data Parameters
NAME DER
EXPNO 808
PROCHNO L
F2 - Acquisition Parameters
Date_ 20131015
Time 1533
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
N SOLVENT DMS0
AN NS 16
N DS 2
J— SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 912.3
Dw 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 -1.00 dB
SFC1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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'H NMR spectra of compound 4i
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Current Data Parameters
NAME KHP
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20140331
Time 12.29
TNSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
Ds 2
SWH 8278.146 Hz
FIDRES 0.126314 z
pite] 3.9584243 sec
RG 12590.2
DW ©0.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ======= ==
NUC1 1H
Pl 13.50 usec
PLI -1.00 dB
SFO1 400.1324710 MH=z
F?2 - Processing parameters
S1 32768
SF 400.1300000 MHz
WDw EM
55B 0
LB 0.30 Hz
GE ]
PC 1.00
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IH NMR spectra of compound 4j

BRUKER

Current Data Parameters

NAME KHP
EXPNO 14
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20140403
Time 14.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hez
AQ 3.9584243 sec
RG 1625.5

DW 60.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1

======== CHANNEL f] ========
NUC1 1H

Pl 13.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MH=z
F2 - Processing parameters
s1 32768

SF 400.1300000 MHz
WDw EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00
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IH NMR spectra of compound 4k
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Current Data Parameters
NAME KHP
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140201
Time 14.59
INSTRUM spect
N PRCBHD 5 mm BBO BB-1H
RN PULPROG zg30
N N D 65536
J— SOLVENT DMSO
NS 16
DS 2
cl SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1448.2
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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'H NMR spectra of compound 4l
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8.041
8.022
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Current Data Parameters

NAME DKR
EXPNO 810
PROCNO 1
F2 - Acquisition Parameters
Date 20131017
Time 12.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
(:I SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 812.7
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MH=z
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
"—jL‘ PC 1.00
T T LR I B 1 T I LI I B !
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'H NMR spectra of compound 4m

_—18.634

7.856
7.836
7.463
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Current Data Parameters

NAME
EXPNO
PROCNO

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

NUCI
Pl
PL1
SFO1

F2 -
SI
SF
WDW
SSB
LB
GB
BC

o JL_ _ L

[roTrerTTTpT

11

T I

10 9

AR I I I I I ! i T T 1

8 7 6 5 4 3 2 1 ppm

.10

KHP
11
1

F2 - Acquisition Parameters

20140331
12.41
spect

5 mm BBO BB-1H
zg30
65536
DMSO
16
2
8278.146 Hz
0.126314 Hz
3.9584243 se
1149.4
60.400 usec
6.00
298.2 K
1.00000000 secc
1

======= CHANNEL fl ========
1H
13.50 usec
-1.00 dB
400.1324710 MHz

Processing parameters

32768
400.1300000 MHz
EM
0
0.30 Hz
0

1.00




'H NMR spectra of compound 4n
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Current Data Parameters
NAME KHP
EXPNO 118
PROCNO 1
F2 - Acquisition Parameters
Date 20130917
Time 14.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
N. NS 16
N° °N DS 2
SWH 8278.146 Hz
— FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4
F DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl ========
1H
13.00 usec
PL1 -1.00 dB
400.1324710 MH=z
Processing parameters
32768
400.1300000 MH=z
wWDw EM
SSB 0
LB 0.30 Hz
GE 0
l ﬂ pC 1.00
[ I T M I I B LI I T NN
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'H NMR spectra of compound 40
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Current Data Parameters

NAME KHP
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140201
Time 15,22
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

F D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1448.2
DW 60.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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13C NMR spectra of compound 4f
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Current Data Parameters
NAME KHP
EXPNO 26
PROCNO 1
F2 - Acquisition Parameters
Date 20140903
Time 14.13
INSTRUM spect
O,N PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4q
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 26008
DW 20.850 usec
DE 6.00 usec
TE 297.1 K
D1 2.00000000 sed
dll 0.03000000 se
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
13¢
14.00 usec
PL1 4.00 dB
SFO1 100.6228298 MH=z
CHANNEL £2
CPDPRG2 waltzlo
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PI.12 14.46 dB
PL13 15.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
S1 32768
SF 100.6127690 MHz
WDW EM
M ) . SSB 0
‘ et R 1.00 Hz
_ R GB 0
I ] I T T T T T lec 1.40
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13C NMR spectra of compound 4g
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Current Data Parameters

NAME KHP
EXPNO 28
PROCNO 1
F2 - Acquisition Parameters
Date 20140904
Time 12.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 4096
DW 20.850 usec
DE 6.00 usec
TE 296.9 K
D1 2.00000000 sec
dll 0.03000000 scc
DELTA 1.89999998 sec
TDO 1

- CHANNEL f1 -
NUC1 13C
Pl 14.00 usec
PL1 -4.00 dB
SFO1 100.6228298 MHz
abedas CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
pCPD2 80.00 usec
PL2 -1.00 dB
PL1Z 14.46 dB
PL13 15.00 dB
SF02 400.1316005 MHz
F2 Processing parameters
S1 32768
SF 100.6127690 MHz
WDW EM
S5SB 0
LB 1.00 Hz
GB 0
(8 1.40




13C NMR spectra of compound 4i
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Current Data Parameters

1
T 1 37 68
———128.58

=il
~T——119.84

—
@
(1)
o
—

_—129.84

NAME KHP
EXPNO 25
PROCNO 1]

F2 - Acquisition Parameters
Date 20140203
Time 12.22
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 1024

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 26008

DW 20.850

DE 6.00

297.0
2.00000000
0.03000000
1.89999998

1
=== CHANNEL f1 =
NUC1 13C
Pl 14.00 usec
PL1 -4.00 dB

SFO1 100.6228298 MHz

CHANNEL f2

CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.46 dB
PL13 15.00 dB
SFO2 400.1316005 MHz

Processing parameters
32768
100.6127690 MHz
EM

T T T T \
180 160 140 120 100 80 60




13C NMR spectra of compound 4k
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Current Data Parameters
NAME KHP
EXPNO 23
PROCNO 1
N F2 - Acquisition Parameters
N’ \‘N Date_ 20140902
Time 13.10
— INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
Cl D 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5792.6
DW 20.850 usec
DE 6.00 usec
TE 295.7 K
D1 2.00000000
dll 0.03000000 s
DELTA 1.89999998
TDO 1
==== CHANNEL f1 ====
NUC1
Pl
PL1
SFO1
CHANNEL f2
waltzl6
1H
80.00 usec
-1.00 dB
14.46 dB
15.00 dB
400.1316005 MHz
F2 - Processing parameters
S1 32768
SP 100.6127690 MHz
WDW EM
v SSB 0
LB 1.00 Hz
e e GB 0
‘ ! ! ) T % 1.40




13C NMR spectra of compound 4l
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52.69

T T
180 160

|
140

T
120

;
100 80

BRUKER

Current Data

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

FIDRES
AQ

RG

DW

DE

TE

D1

dll
DELTA
TDO

NUC1
Pl
PL1
SFO1

Parameters
KHP

24

1

20140902
17.09

spect

BBO BB-1H
zgpg30
65536

DMSO

1024

Ll
23980.814
0.365918
1.3664756
26008
20.850
6.00

297.1
2.00000000
3000000
[,i('j\](](]y’n:‘
1

5 mm

CHANNEL £1

13C
14.00
-4.00

100.6228298
CHANNEL f2
waltzlé6
1H
00
0o

80.
=1.
14.46
15.00
400.1316005

32768
100.6127690
EM

0

1.00

1.40

- Acquisition Parameters

Hz
Hz

sec

usec
usec
K
s0c
sec

sec

usec
dB
MHz

usec
dB
dB
dB
MHz

- Processing parameters

MHz




13C NMR spectra of compound 40
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Current Data Parameters

NAME KHP

EXPNO 27

PROCNO 1

F2 - Acquisition Parameters

Date 20140903

Time 16.37

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT DMSO

NS 1024

DS 4

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 2317 0.5

DW 20.850 usec

DE 6.00 usec

TE 297.1 K

D1 2.00000000 sec

dll 0.03000000 sec

DELTA 1.899999498 sec

TDO 1
CHANNEL f1l 2

NUC1 13C

Pl 14.00 usec

PL1 -4.00 dB

SFOI 100.6228298 MHz
== CHANNEL f2

CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.46 dB
PL13 15.00 dB
SFO2 400.1316005 MHz

- Processing parameters
32768
100.6127690 MHz
EM
0
1.00 Hz
0
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80

1.40




